Searching PAJ 



1/1 s<— v 



PATENT ABSTRACTS OF JAPAN 



(1 OPublication number : 11-155849 
(43)Date of publication of application : 15.06.1999 



i 

(51)Int.CL 


A61B 


6/00 


A61B 


6/00 




G06T 


1/00 




G06T 


5/00 




H04N 


5/325 



(21) Application number : 09-328282 (71 Applicant : FUJI PHOTO FILM CO LTD 

(22) Date of filing : 28.1 1 .1 997 (72)Inventor : OKUBO TAKESHI 



(54) METHOD FOR OBTAINING BONE IMAGE INFORMATION 

(57)Abstract 

PROBLEM TO BE SOLVED: To effectively separate the random 
noises of dependent contrast from a bone section component even 
if an irradiated radiation dose is changed by using a threshold value 
dependent on an irradiated radiation dose when a radiation image to 
be subjected to bone processing is photographed for the threshold 
value processing of the skeleton processing. 

SOLUTION: A threshold value setting section 21 stores a function 
where a irradiated radiation dose at the time of photographing 
inputted image information and a threshold value suited for 
effectively eliminating random noises generated in the image at the 
time of receiving the irradiation are caused to correspond to each 
other beforehand as shown in a graph. Then, when the irradiated 
radiation dose at the time of photographing a radiation image is 
inputted from the outside, a threshold value corresponding to the 
stored radiated radiation dose and suited for effectively eliminating 
random noises is calculated. Then, the threshold value is inputted to 
a threshold processing section 20 to obtain a skeleton image. The 
obtained image is inputted to a second calculation section 30, and 
outputted from a morphological processing calculator 100 as bone 
image information which results from skeleton processing. 
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[0 10 8] ±fE»te&3«20l£J:*fiMa&S 
(2fi^l) te> miSi»a510lcJ:or#P>tbfc«-^0. 
3iar^B»«f«S (0) , S (1) , S (n) t£*5 

^T, #a^ir^>->/Ay-rX^^^^fili-67c^ 

[0 10 9] La>U *«Wo#H«««Si»*ife«rll so 
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/c, 7^Ay^X*ja*Wic»(||i-S<Djc5ib^:t><D 
[0 110] l^Mffil^v^tt, B3ttR5£ 

^HJE^ B8»t3B***^*tt4taHSr*i-S<>oSrA 

[oiii] *^±fBHfiK^»2i^orn6>flai*»i* 

#^L*. r^iBlfe««S:K^Si6Rlc<*«fl!f**SA* 

[0112] mmwtitim&tmfette, ±mvtcmmc 

[0 113] C(Oi9l^LT^-7tP ^SSSI 1 
200fi, KTOftyStt:j;$, r (D A;fc £ 

fc*«*a 3ooii, A*snfcw«««ic*<5v^r#» 
[0114] #«3t«ani[*a^a 2oomj:sit«ffio- 

[0 115] 0 3lc^T^j&&as#^£r. ^<7){&<D 
«$»s#«KSr*H\ **-#y ^-Ate, *f*cDlJ-^ 

V t j = (tc/3) X Z 1 i</£ 1 i 
RdSiatifiS^^to ^tc l-i"ttAjfeit>*i:L 

r^^-To ^UT, vt j^fy/yy^rtl^I 

[0 116] **IS»aitt||[U#R 200\C£*)7kZ>htl 



(11) 



teffiW^l 1 - 1 5 5 8 4 9 
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[oii7]B4f± 1 *&w<Dm 2 <D-wm&ffinm§ij 

3J3£B 100 7 ts #«3S»«ft»M^S 200<t, M&m 

[oils] mnm*—?** rn&mw: ioo' 
m i i^/t 1 1 ^ d iook 

^-rt>OT^5o *fc»*i6S«ffi*fcB*I* 200*541* 
Wtt«^» 300b^«-C*>*. Ufc^oT, 

[0 119] **5, ****l!B^— 7*o^—«»Sfi 

o^ctti^Pj^ 2: b t$ fix v >5 b 6 e 
[0 12 0] ^-yXfr^yS^SWtt* tt»lft!RiRfl:dsa 
6fiO-fe^->a Vdl, d2, d3, d4, d5, d6 

[0 12 1] MttR3£«21' 14, AA£n6»*tt*W« 

[0 12 2] *b-"C««RJE»21' i4, Stt*^*?'* 

(«x,tfd6rt).0»«ad»(B (Ad) *5it^B»i-6"fe 
ffB^m («x_tfd6fcd5RI) OftftKlbtt (AD) £ 

[012 3] r^-ei^— fe^^g xrt©i8S^S)fiA d 
f4, 7^y^X^3y McjfiH"t"5b<B"C*> 

BBffiR£ffi21' 14, 
A d <Th< A D 

•*6ttH^BB«miS:K36b. r ^nitTh«rMltASn20 
fcA*-*"*. 

[0124] micio. w&&<Dmm^<om®£L&3k 

[0 12 5] H««! ! 31«20£JlT<0«figfS«Of^ffl»4, @ 
1 fc^UfcStlfcJKIBO*— 7*^^*IIJ6« 100 *H 
©TRW ^f»t6o 

[0 12 6] 0 6 14. **WOfgaco#iif«W*»t»* 
8fe«r*lSi- 6#Bfft««*#36«fe :7*p s*-* 
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100" #flttt«ailKJFtt#Jit 200£, Hlfeft 
300£, A***tfclB«WlMR^»UT, ^Riiift 
««3ft5*r»»»iii«*WBB^««^>3^ h7^ h£r/?r 
^^yhy^ hc^its^y h7^ hf^lf^ 

So 

[0 1 2 7] @^(D^-7tP^M 100" 14, 
10 .4001-46^^ h 7* h*lft*ai3ffi*sifi*ix^H«W« 

[0128] cco^> h7^ hKjAMan. a«*rSK* 

■*ofcWlk«»2:«^b«#«a*:J6-rwi:^J:orb 

[o i 2 9] *mmmm(D^:—7*ui;— mnmM 10 

0* tt, A***tfcBffc««»c»LT, SKBHfeffittlc 
aEbfc#S61fi««i:ra««>Kl!»»»l0fc. MttlMMS 

20 m2&mmok, Mm&mi$2oiz£ZMmtim<D 

[0130Urt% ±!2#3ai6»«l2:*5ttS«*»» 

0, ««^31»20*5J:t/fg2«3Sft30^OV>Ttt, 

[0 1 3 1 ] *i***lfi»l80*-7*n^-«||[361tt 
30 100' (C|4, =i >:> 7 ^ h 4001C 4 9 H'b 

wt»fc5Wiii»o3^ h7^ hd5f^wficsa/ < c=j^ 
(c»4, n>-h^^ 4ooic4^^>- 

aE»tea»40rt:. r © »« S ^fc = V b 7 * f aejfe^s 

^aaeiikfcatA^sttfcBHkww (ayh^^ns* 

[0 13 2] Z<D&^ nyh7^h«ftM¥t40 

[0 1 3 3] JSWUWICW— i:!4, 3yb77h«fetol 
tC^oV^rl4, ^/j:< t tllibWOWtlftaV b9 

(DM^^^ctcoV^XO^^ h7^ h^^^^l4^F"jiS^ 

1ft A*«-»*>e>i"*Ji5**»wi-6*aa 



(12) 



ftm^l 1-15 5 8 4 9 
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[oi 3 4) z(ox ? »im£&&. mttmft 
[oi3 5] nyh^ h^&mmt>m£Kz>sifftv>m 

[0 13 6] nt-KM^r tci*. 0 

[0137] =*^h9*h&&mmfcte£ 
frx^zm&ffim\^^xh. w^fr<Dmmmv>mom 
tsfrtcm&\^ mm&mt$2o\^ 

[0138] &mmmu2osiT<Dmi&mm<Ditma. m 
1 ic^i,tcmmmm(D*—7*vi;—mnmw: 100 tm 

[0139] r::T\ ^mmmm^'wmmnmnn^m 30 

3sa 100* ^rffl^T, &-<D&^#*\%&&m\cmmc 

[0140] ^vtz.m^ \zitmnm-ri>msc^^ 

100* IcA^U %m&ffiQ*^M-*Z>o . 

[0 14 1] CW^, Cixe>^&0&»i^Mtfe^^ 

[0 14 2] #gp^(cov>T^^rtc^bfc^ 
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[0143] r::T\ m&^frfcm— copj^tco^Tti 
^-PH^cd^^a/ -fXo^y h?^ Mi— gfcu * 

^&5&S2M£tf>=*>' h7^ h^naot, #pj 

^^co^^^a/^xco^v h7^ h &mmt£Z>i> <o t 

[0 14 4] Lrt>U ^^M^Wt(D^r—^^Ui^— WiW 

mm 100" ^xz&mxiL ^ish^xhm&mm^m 

£ % n> h7^ ha?3E»«40iftS«|**-ti: <5fe«), ^ ^ h 
[0 14 5] BHUKJ^Kl" ICA^£*X5*J§££: 

[0 14 6] Lfc^oT, Ei^S^OtcJ: 9fi£5fe£H 

[0147] ifc^ot, *nfetei&<o^—7*v 
^onyf7^ M««^yh7^ h*»*a3SSr 

isi] *&m<Dmi<Ditm&m&&mJ7mzmi&-rz> 

[@2] 01(C^bfc#®«ff^^m^6^-7^ 

m 

[0 4] «sWoiB2«>#B«W«*#*«fe*:lll6i-5 

us] &wm& (x^y-7v^yi?) ^-rm 



(13) 



^mW-l 1 - 1 5 5 8 4 9 
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[HI 7] ^~7*oi^— «i3ffi^>«*W/^ffl«:^-Ma, 

(A) ->3>- (dilation) fttS. (B) — 

(erosion ) (C) ^^^^ (openin 

g ) (D) ^o-^ (closing ) 

[i8] :7*u v?— «kajdfflV^«iS»SlBi CO— 

[El 9] ^n— ^^^«LSS:^WtcttM-rSBI 
[HIl 0] «*<£>i^<>: ; £cD#te (skeleton; 
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io mi 

20 mm&mn 

21 MIUR£ffi 
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(54) BONE TRABECULAR INDEX SETTING METHOD AND BONE DENSITY MEASURING METHOD USING BONE 
TRABECULAR PATTERN 

(57)Abstract: 

PROBLEM TO BE SOLVED: To quantitatively measure bone density 
by setting an interest area in an X-ray image of an acquired bone, 
dividing this interest area into plural blocks, and setting an average 
gray level of pixels of the respective blocks and a value by 
releveling the average value as a bone trabecular index. 
SOLUTION: When diagnosing simple X-ray osteoporosis, first of all, 
after obtaining a simple X-ray image of a wrist radius of an 
examinee, an interest area is set. This interest area is divided into 
plural blocks including plural pixels, and a gray level of the 
respective blocks set so that the lowest gray level becomes 0 and 
the highest gray level becomes 255 is linearly adjusted to the pixels. 
Next, a bone trabecular pattern is analyzed, and a change in the 
bone trabecular pattern by the extraction of calcium is 
quantitatively determined to obtain a bone trabecular index. That is, 
an average gray level is arithmetically operated on the respective 
blocks in the interest area to determine a releveled value of the 
average gray level to the whole blocks to set this value as the bone 
trabecular index. 
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